Role of phospholipids in reconstituted cytochrome P450 3A form and mechanism of their activation of catalytic activity.
Cytochrome P-450 coded for by the 3A gene family requires specific conditions in a reconstituted system, if its catalytic activity is to be efficient. We investigated the mechanism of activation of the catalytic activity of cytochrome P450 3A by phospholipids. Rat P450 PB-1 (3A2), human P450NF (3A4), and rabbit P450 3c (3A6) were used. They had low activity in a reconstituted system (system I) with dilauroylphosphatidylcholine (DLPC) but had high activity with a mixture of phospholipids (DLPC, dioleoylphosphatidylcholine, and phosphatidylserine) and sodium cholate (system II). P450 3A forms are cationic (having a high content of lysine residues) and needed the anionic phospholipid phosphatidylserine to have sufficient activity. Double-reciprocal plots of the metabolic rate of cytochrome P-450 versus the concentration of NADPH-cytochrome P-450 reductase showed that cytochrome P-450 and the reductase interacted more in system II than in system I. P450 PB-1 did not absorb at 450 nm in the presence of reductase, CO, DLPC, and NADPH, although other cytochrome P-450s absorbed at around 450 nm in such a mixture. However, P450 PB-1 was reduced in the presence of the phospholipid mixture and sodium cholate instead of DLPC. These results suggested that the stimulation of catalytic activity by phospholipids involved increased interaction between cytochrome P-450 and the reductase. Studies of proteolytic digestion and chemical cross-linking in systems I and II showed that a P450 3A form needed disaggregation of cytochrome P-450 and/or the reductase, not the formation of an aggregated complex necessary for the catalytic activity of other cytochrome P-450s.